Abstract. The main object of this paper is the mean square I h ðsÞ of higher derivatives of Hurwitz zeta functions zðs; aÞ. We shall prove asymptotic formulas for I h ð1=2 þ itÞ as t ! þ1 with the coef¢cients in closed expressions (Theorem 1). We also prove a certain explicit formula for I h ð1=2 þ itÞ (Theorem 2), in which the coef¢cients are, in a sense, not explicit. However, one merit of this formula is that it contains suf¢cient information for obtaining the complete asymptotic expansion for I h ð1=2 þ itÞ when h is small. Another merit is that Theorem 1 can be strengthened with the aid of Theorem 2 (see Theorem 3). The fundamental method for the proofs is Atkinson's dissection argument applied to the product zðu; aÞzðv; aÞ with the independent complex variables u and v.
Introduction
The Hurwitz zeta function zðs; aÞ is de¢ned by the analytic continuation of the Dirichlet series It is the aim of the present paper to study the case h X 1. Research of this type of integrals was originated by Zhang [Z1] in the case of h ¼ 1. He proved 
(here zðsÞ is the Riemann zeta function and
proved the following sharpening of (1.1): 
where the implied constant depends only on h. Remarks.
(1) In Theorem 3 below, we will give a re¢ned version of Theorem 1.
(2) The case h ¼ 1 of (1.4) gives a re¢nement of Guo's result (1.3).
(3) If h X 2, then the third explicit term on the right-hand side of (1.4) is absorbed into the error term.
(4) On the right-hand side of (1.4) there is no term of the order t À1 . Actually such terms appear in the course of the proof but they ¢nally cancel.
(5) This theorem was announced in [KM4] . A weaker form in the case of h ¼ 1 was already mentioned in [KM2] .
(6) It is an interesting problem to derive the complete asymptotic series for I h ð 1 2 þ itÞ in the descending order of t. The existence of such series can be seen from Theorem 2 below, but it is desirable to obtain certain simple expression of the coef¢cients.
